Anti-cancer effect of Betulin on a human lung cancer cell line: a pharmacoproteomic approach using 2 D SDS PAGE coupled with nano-HPLC tandem Mass Spectrometry.
Betulin is a representative compound of Betula platyphylla, a tree species belonging to the Betulaceae family. In this investigation, we revealed that betulin showed anticancer activity on human lung cancer A549 cells by inducing apoptosis and changes in protein expression profiles were observed. Upon flow cytometry analysis, the surface of betulin-treated cells was found to be annexin-V positive and propidium iodide (PI) negative, which indicated that the cells were apoptotic. In order to identify the molecular players involved in betulin-induced apoptosis, cellular proteins were applied to two-dimensional sodium dodecyl sulfate polyacrylamide gel electrophoresis (2 D SDS PAGE) for differential proteomic analysis. As a result, four downregulated proteins and three upregulated proteins were identified by nano-HPLC MS/MS. The four downregulated proteins were poly(rC)-binding protein 1, isoform 1 of 3-hydroxyacyl-CoA dehydrogenase type 2, heat shock protein 90-alpha 2, and enoyl-CoA hydratase; the three upregulated proteins were aconitate hydratase, malate dehydrogenase, and splicing factor arginine/serine-rich 1. These differentially expressed proteins explained the cytotoxicity of betulin against human lung cancer A549 cells, and the proteomic approach was thus shown to be a potential tool for understanding the pharmacological activities of pharmacophores.